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it Islltll  IIt’l IIs It)f’,clllcl  21c ]mckaf  ’,cd will Iil I d IO()()lilct  at It IulaI Ilcli\ltll  l; II Iii,  \\flli(”l)  ])lo\’i(l(’s a IIlillilllulll
clyoj’,cl)ir  lifclilllc 01 llIICC  ycaIs. ‘1’llis ]cJ)lusc  IIts :( si~:l)il’lcalll  lc(luclio)l  fIOIII  Iltc ])ll\’ious  l]vcyc;  II
liillilll(.,  alI(l ii ;Il)j)cws tlI:it a(i(li[iollal  oj)lillli~:ltio]l” ald 11.  fIIICIIICIIl  01” III( (’t yo{’,ctiic  (lcsi~,ll ]II:Iy  i]]ct~;lw
(lIC lii(lill)c illI[lI(l.

‘1’IIc s]): KcxI:Ifl  cOIIC.C])I  fot [tic AII:Is ]nissio])  is SIIOWII  ill l~i{”,. 2, \vl IcI(  il is coIIIjMIc{l Ix)tll will} [IIC
l)llwious ‘1’il;illl:lll]lcllc(l  Sll<rl’l; aIKl will] IRAS ;IIKI 1S(). ‘Il)is  1’]}I,IIIc  slI()\vs  dtdll]alically  tlIc Icd[I(d
siy(. :111(1  II IaSS 01 lIIC lIc\\’ ,S1l<’ l ’ l: syslcl I1. ‘1’11(’ SIR’1’l;  S])xx’(”ldf ’t sllo\\Js lIIC I)ollolll -lllo(ll)tc(i
(()]llllllltlic”;lti()tls  al I(ct IIIa lcfc]Icd  10 ;Ilmvc. ‘1’lIc fliw f:uid:lllcc tclcsc(q)c  ]I)ollrllc(l 011 tlIc oulct slIc.11 oj
[I)c CIy(h(:It  will ])]ovidc tl)c ())’C12111 0.25 aIcscc’  ])oilllillj’,  slal)ilily  Ic{]llill.(1  I)y SII<’I’ll’lS i]lstlulllc]lls.  11
\vill I)c stIl)j)l(s  II I(’IIlc(l  l)y sc.vcIal (llIa(l I:IIIl  scIIsoIs \villiill  lIIC illsllullwlll  Ctl:lllli)cl  wlli(ll \\’ill t)c LISC(I 1“01
l)oj~sif!,]ll  :111(1  ;ili~),lltllclll  (I] XI: I{CS. ‘I’l  Ic sl);I(c(laf( will Ilsc Ic:l(.tioll \\ ’l Iccls  fol slcl~’ lII:llIcll\’rls  :111(1  ;I (01(1
{I,:M  sys[c III 101 II IOIIICII(UI  II [lulll~)ill~’,. ()(11 (’1 S})[\CCCl  ilf’1  S[ll)S~SIClliS co))il))(lllic;l(iol)s,”  (Iala l}a})(!lillj~,,
]) OW(’1, :111(1  Sll (1( ’1{ll (’s :IIf.  wc]l \\’illli[l  III(. cuIIl>IIt  slHlc of”tlw ail.

‘1’IIc  1()]) -lc-\Icl (.llillii~((lis[i(s  of IIIC AIIHS  ]Ilissio]l :IIC Slll[ltn:lli7c(l  il) ‘1’:ll)lc 3. ‘1’IIc C()[lll)ill:((i()ll  01’ IIIC
loIIj’, lil”(lilllt.,  85-cll)  :I])cllulc , alI(l 121{’,C, scllsili\’c  (Iclcc[()]  illlil}’S \\’ill [~,il’c  (lIis ]Ilissioll  [’,lr;ll ])oli’cl lL)I
llIc slII(ly 01 kIIowII :Isllcq)llysic:ll ])1 ICI IOIIICIIa ill(l(l(lil):: l) I;) blc IIIs  (() I)r (lcf IIIc(l  1)}/ 1S() illl(l 1’01
cx}Ilo Iil Ij’, Illc [Illivclsc  a( ill fialr(l  \va\’clcl  I/’, [lIs al Lll I])l(’cc(l(’l  Ilc(l scllsiti\’ily  lr\’cls. ‘ll)i~  is illus[r:l[d ill
l;i~’,.  3, \\rl)i(l) COIII]);IICS  {IIC sc]lsilivi[y  CX])CCIC(l  f’ot  S1 l< ’ l ’ l; wi[]l IIIC ]cvc-ls Icacl Icd ill tlIc II<AS l~aill(
SOIIIC”C  Sill \’c’y :111(1  \\ ’il]l IIIC. ])1(’(liC~(’(1  [)1 ifr,]l(llcss of (’$]liC;ll  (ill/’,Ct S of l]IC (l(”C])  S111 \’C~S (ICS(’1  i(K(l ~) C]()\\’.

lil, SII;’I’I’’  S(:IILN(:I:

Sll<’l’l;  \\iil 1)1 itlf, a \\’i(ic  lilll~,c Of” Ca])i\l)ilitiCS to IJC;II 01} illl])ol{iillt scicl)lif’ic l)lOIJICII)S  il) ail :11 CN of”
ilSllo])ll  J’Si(’S, i]l(.ltl(iillf’, :1S yet llt I(i Cfltlc(i ])lol)lrllls  wlticl) wili alisc flo III oll Icl )Ilissiolls, lIIosl  1I0I:II)I%
IRAS  ill](i  1S(), 1)11[ illso 11S 1’ ;III(i  (X)llli.  AiIII()[Ip,l I [lIC (ic(ails of tlIC S11<’1’1 scicll[if’]c SII:IIC.jI,~  ~IIC ()]]1~
lI()\!’  I)ci[l{’, (Icflt)c(i,  w’c cdl) cxi)cc[  Iil:l[ I) IaIIy of Sll<’l’l;’s lIIosl  il)]])oll:~ll(  scictilif”lc  :I(i\aII(.cs  \\’ili l)c IIIC
ICSIIIIS  of syslc]]);llic  ]) Io[:Ia IIIs Callic(i out i]] a su] vcy II Iocic, itlclll(iill{’,  l)Ottl  tillj’,CtC(i iill(i ullbi:lsc(i
SIIt vcys \+’itil  l)oli I s])cclroscol)ic  ;ll I(i il]l:l~,il)p,  illslltllllc)ll:llioll. lrI  a(i(ii(iol) (() tlIc }):llli((ll:ll  s(iclllif)c
l) IO1)liIIIs (iiscllssc(i  l)clo\\” \vlli(’lt  (.:ilI  l)c a(i(ilcssmi ill Illis fasllioll, \\’(>.  (’:111 :lllli(’illillC collfi(icll(ly  Iil:l[
llIcsc sill vcys, wllicll  will ])lo})c llIc cosIIIos”  10 llIIj)I ccc(icIIlr(i  (lq)ll Is at illf’l;llc(i  w:i\IclcIIjIliIs  [cf.  l:if’,. 3)
\\’ili ]C; l(i 10 [ilc (iisc(n’cly  of IIcW  illl(i illl])()] [:11)1 :t\tlo])llysi(al  ])1 IC]IOIII(’112,

11 isof”tcIl  ilt]]m[{at)t l()()llscl  \'cllllIltcI  ()llsc.x:{llll) lc.s()l:\  ]);\t(ic{]l[\l  ]) IICIKMIICI1(MI  i])()](icl lou IKlcIst;IIKl
lIIC [Il](i(llyi]l[),  ])llysical ]Ilccll:l]tist]]s  aII(i Iilcil  sif’,  ttil’icallcc. Sll<’l’l(w’ili c:IIIy  011( l;ll~~,ct((i  s(llvcys fol
IIIr ])uli)osc of I)llii(iill}’, uj):l  (iala l)asc wllicll CaII  lx> Llsc(i I(){ievclo])  (ilis Iy]w of ll]](icisl;lll(ii]]{~, ofs]K’-
cific s(’icll[if](.  ]) IolIlr  II Is. A  [1,()()(1 cx:IIII1)I(  of[lliswou](i  IIC it] s[(l(iics of])i:lt]c(;tly  cicl)lis(iisks-  (Iic
\~c{’,:1  ])il(vloll’lcll  oil” ivl]icll  ]i(l)k ;IS OIIC  of ~l]c  II IOSI si[},llific:tll[  (iis(()\’c]ics  of”tilc  li<AS lllissiol)(9,10j.”
‘1’IIc ICSUI(S f’IOIII  IRAS sLI{J,jI,csI 111:11 SIICIIS  01 (iisks f)f(iust  aIc jlssocia{c(i  \\’itll ]KIII:I])S  5[)]KIcc11(  o f ”
M)l:il-t}’j)c IIliiill  Sc(]t]ctlc’c  S{:11s, al)(i(icluilc(i  S(ll(l~Of tilC t)ri~,l)tcsl  ftL\’CX:llll])lCs  ill(li(alrs Iil:lt 111(’S(’ (!11S[
(Iisks :11(’ ill(ii(;llit’c  Of lIIC OCCIIIICII(’C  ;Ilolltl(l  OIIIC] Slals of”coll(  lclls:llio]t alI(i (’(); l{ ’,(lliili()ll  ])IIC])OII)CI);I

i)clllil] )SSil]lil;ll  l()ll]()sc lll]i(ll] )l()(ill(`c(iti lc.])l:l  llclsi]l()lll  S01:11 S~SIClll.

A  I’1111  ~ltl(icts(:lll(iillj’,of  [llis])}lcllot)~clloll”  illi(i itslul:ltiol)  I()])l;IIICI:IIy  folll);ltiol)” IC(juilcs  1)0111 (i~tilil((i
i]tl:lj!,i]lj~,  ;III(i s]wcllosco])ic’  s[u(iirsof  llllttlcl  () Llscx:lI]lj  )lcsl)ltls:l  cctls(ls()flllc  (XCIIIIIIICC  ;III(i ])]()]w][ics
of su(.11  (iisks :II(nlt  I(i s[:IIs ofvalious s])ccl  Idl lyl)cs, aJ)]Ialcl Il af’,cs,  lota[iol]” 121tcs, c[c. 1S() will II Idk C
l)IC):I,I(LSS  i]) (ic\clo])illy,  this Illl(lclst;ll)(iil)j’,. Sll<’I’l;,  v’illl  ilsal)iiilylosrc  sllcl)(lisks:lt  ollll(i  sl:[lsas(iis-
[:1111  ilS S(’\’Cl; ll k])(’ dll(i 10 illlilf’,(’ IilClll  ill \f’;l\’CiCl l{ ’,lil  S illollll(l 3011111 W’11(’1(’ III(’ (’Cll(I~li  voi(is suf:f’,csli\’c
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of sludyi II{I,  tlIc. }) Io])c3 Iics of lIIc. llIldc Ilyi II~, cl Icrp,y souIccs  aIId (lislillp,llisllil)~,  slHItJuIsls  fIol)l  aclive
g:ilwlic n[]clci, ]ior an ol)]c.c[  will)  1 .(ir)>>l 01 ,(vis), lllclc  is 110 :uarantcr  tlla[ any of the visib]c
w: Ivclc.IIf,[lI c]nissio]l ]incs ori~, illa(c anywlm]c  IIC:II llIc ])l-illcip:il  lulllillosily  s o u r c e . ,  and  c.ven  nmr
itlfuircd  lil)cs  In; iy w e l l  suffc.r si~, nific[tnl  cxlinc(ion. ‘1’llcrcfom,  s])cc[mscoplc obscrvatio]]s  :1[ lo]l~,cr
il]frarcd w’avclcn~,tl)s  ]Mvc a unique mlc [0 play in tllc  Clldlaclcl  im[ioll of [lIc luminosity sources ill tlIcsc
falmics.  \Joil(21)  IIas Icccnlly  callcxl  allcntiot) to a f’,mu]) of neon filw-sll uctllrc C]niss]ol]  ]incs, arisi]l~,
fkn ioniztitio]] states bc.twc& Nc]] and NcV1, wllicl~  clustw IOSCI1lCI [it wavclcngl]ls  IW.IWCCI]  7.6 and
36 jlln. of ]);tr[iculat  note arc thrc.c  lines of Nell, Nclll, and  NcV,  wl]icll  lic at 1?.8, 15.6, find 14.3 jlm,
rc.spcctivc.ly. ‘1’l]csc  frill in a mil)il))u)))  ill tlIc cxtil)ction  cun’c- l)c.t\vcu)  t\vo  silicalc  at)sor})tio]]  lxlIds-
al](i sufl’cr Ii[llc diffcrcnlial  cxtinc(ion  even wlm. n vicwc.d  [l Iloug,l I tlIc. cquivalcl~l  of I 00 IIltif,t]ilu(lcs of
visual  cxtil~c{ion.  III a d d i t i o n ,  WINWIS  Nell is colI~TnoI~  ill or(iinary  1111 rc?, ions, NcV is ]) IO(lLICC(l I)y
])lIotoIIs”  of clIcrgy 1 Oocv, so (hat tlIc I:itios of tllcsc litw.s c:ln  (Iislil)j:l;  isl) vcly wc]l bc[\\’ccl  I slad)ul’st  ar);l
A(;N Ino(lcls.  Sll{’1’1~’s  s])cctto~,l:i})ll,  usinp,  a I:wf,c :11 I Hy ill c!oss-dis])cmcd  c.cIIcIIc.  Inodc,  cal] IHcasu Ie
tllc. lil)cs sil])tlll:i]lcollsly  to n)ini]nizc  COIICCIIIS  at)out  poilllin[~,  :in(l apcIlum si7c mlcc[ior)s.  ‘1’l)is ty])c  of
s])cclroscol]ic diag,nos[ic pro] niscs 10 k cxtrclllcly  powerful, awl Voit snows in f,rc.a[c.r  dc.tail lmw tl~c
full HU1{I,C  of Nc ]inc.s  cm bc USCXI  10 dctctlnillc  (icllsily  ~IIId tCIIIImI  :IIuIc- [Is we]]  as cxcilalioll  coll(litiolls

i]) asttoj)l]ysica]  plasmas.

lH addit iol~ to answcrin:,  qucslimls  fibou[ tl]c evolution of i[lfl;tlc(l-llll]lill(~lls  !,alaxics,  S1 1<’1’1  I“S dc.cp  (W-
jlIII sun~cys will pmvidc  ca(alo~s of il)tclcstinp, (algc(s for flltthcI  cxatnin:itio]),  c.ilhcr  will) SIR’l’l;’s owIl
s])cct I of,IaplI  (M fmln  fywn(l-t):iscxl optical aIl(l I a(]io tc.lcscopcs. A par[iculalty cxciti]l:,  ]CSU1[  of such
follow-o]]  obscl  vations could  be Il)c discovcly  o f  :idditiona]  ot)jccts si]I)]lar (0 tllc slmct:iclllar
])rotogalaxy  cal)(li(latc  11’SC:-I 10214 found in tl)c IRAS IJaint SouIcc  SLII-VCy(18, ??I 23). As SIIOWI1  in l~i~,.
3, SIR’1’11’  could  dc.tcct  such o[)jcc[s  :It rcdsllifts g,tcatc] tl]all  10.

Anothw, col~~l>lc.]~)cl~t;ily  look at t]m cxtl:t~,alaclic sky CaII h ob[:li]md  by S11<’1’1  i tl)rour,ll a cIcc.]) survey
in [k background minimum around 3.5 pm (I;ip,. 6). At this wavclcn~,tll,  tl]c lnSt) atwy can rwich ftux
Icvcls around  1 idy  (2 1s( nmgnitudc)  in 500 seconds of intc~] ation. ]Iascd o]l tl]c. ]csu]ts obtai]ld  by
{hwic  c( al(24J, a sin~lc 5X5 arc]nin field ]ncasurcd 10 Illis Ic\’cl  al 3.5 }[11] could con[ai]) u])wards of 1 ()()()

f,alaxics,  IIIWIy of  which would tl:ivc  7.>1. ‘1’lIUS  a Sul’vcy of 8 slnall al”ca 011 tllc sky would  yield a Wl”y
lw~c salIq)lc. of Salaxic.s.

NuINbcr counts  at tlmsc flux lC.VCIS wol]ld h of intcmst,  but (t]c addition of rcxlsllif[  infm]~ation  would
allow cx])lordtion  of the luminosity fu]lclion  ald cl Lls(c.I ing I)]ol)cr[ics of ~:alaxics at various rcdshifts.
S1l<’l’l;’s  ow]~ observations call conlriblltc  (0 [Ilc flctc]l]]i]l:i(ic)l]  of rcdshifl  cstilnatcs for tl]csc fylaxics  l)y
scwc]linp, fm [hc broad maximum prcdic[cd  to :Ippm at a rc.st wavclc.nf)th  of around 1.6 }Im ill tllc
cumgy distribution of galaxies once they cont:lil] sip, nific:{lll  Ilulnbcrs  of rcd p,ian(s(2s 2(’ 2“’). Spc.ctral
cmrgy  distributions al (rcso wave.lc]lf,tlls from 0.5 to 2 pill :irc required for tl]c.sc rcdsl]if[  cstin]atcx. l;O]
mlsl]ifts  ~,rc:ilcr  tl]an 1 , tlmc wi l l  require  Slli’l’l; ill]:l~cs to wnvclcn:,(hs  of 5 pTIl and  tw.yolld,
supp]cmcmtcd  b y  d e e p  grouJld-twcd  iIll[\~CS  ill ttlc OptiC:l] :llld IIC41  illfrarcx]. lior IIcarby  ~alaxics,  llIc
~,round-  base.d imar,es will k lnos( i]n]w(an~,  with tlm S11<’1’1; ol)scrvatio]]s  providins,  :Iddit io]lal con-
slrain~s. ‘1’llis is a good c.xarnp]c of the po[cntial  sy]wf,is]]l bctwcc])  dcc}) surveys fro]ll S1l<’l’l; and lllosc
obtainc(l  fmln othc.I  tclc.scopes; (Ilc.  results could ]11 ovidc.  ill)])()] i~~l)t coIIstI:i\I)ls ml the c.volu[ion  of
:,alaxics  ald of larf}c-scale sl] LIc[uIc  ill  tllc C.HI ly llnivcrsc.

S1l<’l’l;’s cxtrag,alactic  suIvc~s  will  bc coordinatcxl  w i t h  ~,lc)tl]](l-t~:lsr(l  optic:ll, Dcwr- infrat cd, and
sulJ1]lilli]l]clci  surv:ys  to proi’]dc a spr.ctlal]y I)lond ]Jiclurc.  of (Ilc C.xll  d~,alxlic sky. ‘1’his broad lJic(urc.
call bc Col]l]wcd  Wllll a ncw gcncwtio]}  of ~,almy c.voluliol)  lnodc]s  wl)icll il]c]udc iolll~alioll  of dusl a~d
its sulmqucu]t  absoq)timl  of starli~,h[  aIJd far il]fr:uc.d clnissio]l  ill additio]l  to Illc Llsudl  Iin]c vwiation of
[tic s[cl]at jmpul:  itions. IJhl’ly mo(lc.]s  of this t~J)C, dcvclo])cd  t)y (Tlloks]li  c1 :111281  followi]l[’, IIlc
]nctlmdolor,y  of ~’lmksl~i  ml Wrip,lllf20J  IIavc I C]M oduccd  the otmmcd” 1 RAS COUIIIs  at 60 jIIn(T(’).



AI)otlwI polcnlially  impel-tanl :ipp]ication  of deep 3.5-jIIII  surveys iIas  bccolm apparcnl  with the  rc]casc
of lIIC d a t a  f r o m  lhc 1)11<111{  Cxpcrilncnt  on Ihc CK)ll]l s])acccl  aft, wllictl IHcasurcd t h e  i n f r a r e d
back fyounds fro]ll 210240 jlm wit]] un}Jl  c.ccdcn[c(l  scnsit ivi[y. ‘Jllcsr J)) C:lS(ll”ClllCll~  S(31) dctcmind  tha(
IIK lxlckg,rouml lwi~ll!mxs  al tlIc  3.5-pnl  minimull]  is v];(v) = I .Sli- 11 w/cIIl+ ?lsr, and, as sl)owl) in liip,,
6, [his Ininiln[llll  is [he. plxx (o scarcll  not only for distan[  point source.s but also for any diffuse
co]l]lx)ncm( in (IK Imk:rould. ‘J’hc. l)ll<llli  data analysis is intc.ldcd 10 rcn])ovc (I1c forcg,rmlml clnission
frolll solar systcm and galactic sourcm with sufficicn[ accuracy that tllc cxttap,alaclic  background al
3.5 jilt]  call k (Ictc.nnillcd will) HII uncctltiin[y of 1 % of [his, or 1 .51;-13 w/cm+ 2/sr. ‘J’t]is will incl~ldc
con[ribul  iol)s from point  sources I i c., fytlaxic.s],  as wcl] as ally truly diffuse componcn[,  avcra~,cd over
1)11< 1]1;’s 0.6 dc.~,I”cc kill}. Wilhill a sin:lc IJll<lll:  bc:iln, Sll<”l’l;  will k able. (0 measure. all (Im point
so~lrce.s down to 1 u.ly at 3.5u111, at wllicl]  lc.vcl  il is cxpcctcd  llIat  [I)c. in(cf,hitcd  flux fml]) galnxics  will
Ilavc [Xp,llll to Collvc.r:,c.. Wligl)t(32) Iias cs(illl;ltc(l  I)asc(i  01) CIowiC’s work :111(1  tyl~ical  gdlaXy colors tl~at
(Ilc contrihlion  duc [0 [k galaxicx  which S1l{’l’l: can measure will bc about 3,411-13 w/cn)-i  2/sr, p, Ic;ItcI
tl]an tllc unccr{aillly  witl~ wl]ich IJll<llli cal] dclmninc  ll)c background. l)c~)clldin~  OII lhc. rcsu]ls o f
1)11< 111;’s Illc:IsllIclllcl]ts,  Sll<’I’l J’s obscrv:ttiol)s  could bc of crucial il~}porlancc  ill constraining?, or
vcrifyin{: Ilm cxistcmcc of a diffuse. cxtrqy~laclic  tmkf, round,  which would bc of f,tcal scientific in[crcsl.

lV. lh41)AC’1’0}1’ ‘1’llli Sllol<rl”l\N}il}  MISS1ON

]’crl)aps IIIC bi~gcsl  scientific impact of the. move from the ‘1’i[an SIR’J”IJ (o the A(las Sll<”J’1~ is I1)C
rcdtlclion  of (1N2 cryogc.nic lifctilnc  from five (0 lhrcc yc.ars. ‘lllis is potentially :i greater loss than the. 4(1
pcrcm)t rduct  ion in observing tiinc would sug~cx{,  bcc:iusc it also rc.duccs the amount of time tlla( wi] I
bc avail  al~]c for contclnpla(ing  the. initial results from S11<’1’1: and folding the.m into follow-on
ot~scl~~:ttic)l]:il  programs. ‘]’hC ])otcntia]  ]OSS of SllCh  opportLlni[ics  is JM1’[iCLl]:ll’]y  critical in this C:tSC
bccauc  S11<’1’1: is so smsitivc  tl~at  many of its discovcrie.s  will not IX detectable from other platforms,
Iust [is many of I]< AS’ results will so unexplored at least unti] IIIC launch of 1S0.

‘1’0 compensate for this loss of “thinkinf,  time. ,‘1 wc arc planning a scientific stra(cgy for S1 I{”l’Ii which
will cl)q)hasi~c  (k surveys  discussd  abovc- both targclcd and unbi:isc(i- in the first six mon[])s to onc
year of (1K mission. ‘I’ll:. dala from the.sc. surveys will h made widely :ivailablc  in a timely fmhion so
tl]a[ really scientists can star[ at once to understand its significmcc  and also to usc it as a basis for
follow-cm invc.stigalions  from SIR”l’li. ‘1’his type of broad parlicipaticm  is consistent with S1 R’1’1 “s ro]c as
an obscwa[oIy  for (hc cn(ifc scientific cm~nluni[y;  irl addition, wc in(clld (0 make the coltlmuni[yts  rok
a very active mm by soliciting widcxprd  participation in defining and cxccutinp} tllcsc early surveys.

V. CON(:1 ,USIONS

‘1’hc ctij)abili[ics  and challc.ngcs  of S1 l<’l’l;  combine. [0 make it an appcalin:  and challcnp,in~  mission oll
both scicn[ific  and technical grounds. ‘1’hc scicnlific,  tcchnolog,icd,  ad  cnp,inc.ering :,rmn(iwork  fol tl]is
cxci[ing step in the cxploratiol~ of (hc Universe have been established by mal)y ycats of work in the
acakmic,  govcmmc. nt, find acrospacc communi(ic.  s. WC. arc I“cady  m(i Cagcl’  to II)(3VC forw’al’d 01’1 a
sclvxlu]c  call ins for a l)hasc 13 s[ar[ in 1995, lc.adinc  [0 a lhsc <Y]) star( in 1997 ad launch in 2001” or
?002.
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‘1’able. 1. Silt’1’li IIlstl”lllncnls

Will ol>lain in frtircd  spcc(ra will) R-1 000-2000” covcrin~  lhc wavclcmg[h intcrva] from 410200
pm.

~[111’~l”c(l. Al”I’:ty_[;alllcIa.  (l!i&c) 1’. 1.: II. G. l:ay.io, Snlithsonian  ObscIva[oIy

Will provide wide field (5’ x 5’) and (liffl:lctioll-li~llitccl  imaging over lhc spectral region
2.5 to 28 pm. (irism spc.clroscopy,  2.5-5 pm. l’olarimdric  capability.

Will provide wide field (5’ x 5’) ad (Iiffl:lclioll-lillli[cd  jmaging over (he spectral region
15 to 120 Jm ad 0.6’ x 5’ jmaging  over the spcclr[i]  region 120 to 200 jlm. l’olarimctric
capability.



‘J’ab]c 2. lnslrumcn(  Capabili(ics  - Atlas S1l{’l’l;

a. imaging llls[lLllllcllta(ioll

Wavelength Range Material/ liicld of View/
(~4nl) Array Si~c l’ixcl  Sim LJniquc Scicncc

2.5 -5.3 lnst) 5’ x 5’ l’ro(oga]axim
256 x 256 1.2”

4 - 2 8 Si:As I13C 5’ x 5’ IImwn (Iwal”fs
128x128 2.4”

1 5 - 4 0 Si:Sb IIIC 5’ x 5’ l’lanctary  debris
128x 128 2.4” disks

40-120 Gc:Ga 5’ x 5’ ]ntcracting galaxies
32 x 32 9.0”

120-200 Gc:Ga (stressed) 0.6’ X 5’ liarly stages  of stal
2 x 1 6 19.0” formation

b. S]Jcclrosco]>ic  lllstluIlleIltation

Wavc]cngth  Range Ma[crial  / Spectral
(pm) Array Sim Resolving l’owcr lJniquc Science

2.5- 5“ lnSb
256 X 256

4 - 1 2 Si:As I13C
128x128

12-40 Si:Sb IIIC
128x 128

40-120 Gc:Ga
4 x 3 2

120-200 Gc:Ga (stressed)
2 x 1 6

200 Composition of
solar systcm  objects

2.000 Composition of
(cmss-dispersed) interstellar material

2000 Nature of galactic
(cross-dispersed) nuclei

2000 Star formation

1000-2000 Composition and
cncrgctics of
intmtcllar  clouds



“1’able 3. ‘1’op-level characteristics of Atlas S11<’1’1;

Atlas

orbit Solal”

1 .ifctimc 3 years  minimum

Apcmrc 85 Cln

wavelength 2.5-200 pm
Coverage

IIata Rate 45 kbps

Secondary Mirror no
Articulation

Pointing 0.25 arcscc10.25  arcsec
Stability/ Accuracy

]magc  Quality 2 arcscc

Mass 2500 kg



‘1’able 1. S1l<’l’l:  instruments

Tab]c 2. instrument Capabilities - Atlas Sll{Tl~

a. imaging llls[illlllclltalioll

b. Spectroscopic Illslrll]llelltatioll

‘1’able 3. ‘1’op-level charac(cr-istics  of Atlas S11<”1’1;

l:ig. 1, Cutaway view of the (clcscopc-dcwar  systcm for the A’]’] .AS SIRTl~

l+lg. 2. comparison  of the Atlas Sll{q’1~  observatory with the previous ‘1’itan  SIl<’1’J~
conccJ>t  and with 1S0 and IRAS. The spacecraft arc shown to scale, and the mass and
cryogenic capacity for each is shown as WC]].

l~ig. 3. 7’l)c photometric sensitivity to bc achicvcd  by S11<’1’};  across the infrarecl band is compared
with the prcdictcd  brightness of the tar-gets of the SIRTl~  deep surwcys and with the 1 -sigma
sensitivity limits of the lRAS l~aint  SoLlrcc  Surwcy. The S11{7’1; sensitivity estimates arc l-sigma in
500 seconds; they are based on demonstrated detector pcr-fomancc  or current expectations an(i
inc]udc  both natural background and (at the longer wavelengths) confusion limits. The sur-vcy
targets arc: a Kuiper belt object with 100-kn~ radius, 40 AU from the Sun; a 1000-K brown dwarf
with 10-pm magnitude of +17.5; the lf{AS candidate pr-otoga]axy  FSC10214 as seen at a rcdshift
~,= 10; and a model protogalaxy assuming 1 e+ 11 solar masses of star-s arc formed at a constant rate
for 0.8 Gyr prior to obscrwation  at z=5. The adopted FSC 10214 energy distribution is a straight line
interpolation bc[wecn  the fluxes dctectcd at 2.2 and 60 pm. A cosmological model with omega = 1
and a 1 lubb]c  constant of 50 knl/scc/Mpc  arc assumed.

Iiig. 4. Limits on the number density pcr square dcgrcc of Kuipcr belt objects brighter than visual
magnitude V (99 pcrccnt confidence limits) as cstab]ishccl  by a number of optical surveys —SCC

“l’rcmainc(]  1) for the original references from which the plottccl limits arc clcrived. The circled cross
shows the type of object which SIRTF could detect in a deep ecliptic p]anc survey at 100 pm which
is very similar to (1]c candidate Kuipcr  belt objects rcccntl  y announccci  by Jcwitt and Luu(l ~- IS). The
upper and lower diagonal lines represent estimates of the cxpcctcd number of objects pcr unit solid
angle brighter than V for two extreme theoretical models discussed by Trcmainc.

l~ig. 5. Prcdictcd  galaxy flux vs. number counts at 60 pm for several models of the evolution of the 60-
pm luminosity function. The limiting flux attainable by SIRTl; at 60 Um (3o in 500 SCC) is showJ1.  Scc
IIacking and Soifer~19)  for fur(bcr details.

l;ig. 6. COBE follow-up. The dataf~l),  taken from measurements by the DIRBE instrument on the
COIIE spacecraft, show a rninirnum in the infrared background emission at 3.5 pm. Much of this
emission at 3.5 ~nl comes from the so]ar systcm or’ the galaxy, but Ihc ]~]1{]~]~  science team wi]] corr’cct
for this foreground emission and dctcrminc any cxtragalactic  background with an uncertainty of 1
pcrccnt of the total brightness, or 1.5 x 10-13 w/cnlL/sr. This dctcmination  will include both the
contributions of ga]axics within ]]]]{]]~?s 0.6-dcgrcc  beam and of any trw]y diffuse cxtraga]actic
background. Sll{q’l;  can measure the contributions of the galaxies, and the cxtrapo]atcd brightness CIUC
to galaxies is cxpcctcd  to bc 3 x 10-13 w/cn12/sr  down to SIRT1;’S (ictcction limit. The S1l<”l’l:
obscrwations  can thereby constrain or verify the prcscncc of this background, which would bc of great
scientific interest.
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‘1’itan  SIRTF Atlas SJR”l’1: IRAS 1S0

\ . . .

5500 kg

3S00 liters 1,1 Ic

2470 kg

920 li[ers

10s0 kg

520 ]itelS

\
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2?.40 kg

2140 liters
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